Objective:
The Enzyme methylenetetrahydrofolate reductase (MTHFR) plays an important role in the metabolism of folic acid and is crucial for reproductive function. Despite the fact that many studies have explored the relationship between carriers of a single copy of the MTHFR gene polymorphism and aspects of human reproduction, the biochemical influence and clinical relevance of these polymorphisms are still debated. Some publications have suggested an influence of some MTHFR variants on implantation potential and (IVF) cycle remains clinically uncertain (Ivanov et al. 2011 , Laanpere et al. 2011 Soldo et al. 2012) . This study aims to evaluate the effect on embryo transfer outcome in patients with a MTHFR polymorphism.
Design:
Retrospective cohort analysis from an academic, private IVF center.
Materials and Methods:
Patients who underwent IVF with preimplantation genetic testing (PGT) and subsequent euploid embryo transfer (ET) of a vitrified-warmed blastocyst from Jan 2010 to January 2018.
Trophectoderm biopsies (Day 5-6) were analyzed by Next-Generation Sequencing or quantitative Polymerase Chain Reaction (qPCR). Natural language processing was performed on the center's electronic medical records. to identify a cohort of women with who had undergone MTHFR testing. Cases involving the transfer of fresh and/or multiple embryos were excluded.
Patients diagnosed with uterine factor infertility, ovum donation, and severe male factor infertility were excluded. All patients testing positive for any MTHFR variant were instructed to take folic acid, vitamin B6, and vitamin B12 supplements. Data were evaluated using a GEE model that accounted for patients who underwent multiple cycles and controlled for oocyte age, body mass index, anti-Müllerian hormone, basal antral follicle count, and endometrial thickness at embryo transfer (ET). A sample size of 67 patients per group was needed to detect a 20% difference in implantation rates with 80% power (A=0.05).
Results:
Of the 496 euploid, single, vitrified-thawed blastocyst transfers, patients found to be MTHFR polymorphism positive (n=393) and negative (n=103) created the study cohorts. Demographic characteristics of the populations were comparable. Significant differences were found in BMI, FSH, number of previous ET, and prior euploid ET cycles. Patients had a similar implantation rate (67.9% vs. 63.6% (p=0.39)), clinical pregnancy rate (80% vs 69.6% (p=0.06)) and pregnancy loss rate (33.9% vs 39.6% (p=0.44)) respectively. The diagnoses of recurrent pregnancy loss were comparable in both cohorts (38.0% vs 34.0%, P=0.36) ( Table 1) Table 2) . Additionally, no differences in IVF outcomes were demonstrated after comparing common polymorphisms C677, A1298C and compound mutations (Table 3) .
Conclusions
Patients who test positive for a MTHFR polymorphism have comparable ET outcomes to the general infertile population pursuing a euploid FET. Patients can be reassured that a MTHFR gene variant does not adversely associate with embryo quality or implantation potential. As we uncover the clinical influence of more gene variants with more advanced technologies, prevalence and randomized prospective studies will help us understand and achieve greater insight about the relation of this and other different genetic variants, and will help us to create effective and sophisticated personalized and genomic medicine approaches.
Support
None. 
